FORM PTO-1002 O. S. OEPARTMeNT OF COMMERCE 

Incv. «-JOI •**TEMT AND TRADCMARK OFFICE 

NEW PATENT APPLICATION CHECKLIST FOR MATTERS Of FORM 



Examiner; 

The items checked below have been noted in processing this application as filed. 

After the typist has included tbese statements in the first Office action, please initial this form in 

appropriate paragraph, please do NOT remove from the file jacket. 



^' ^daS^^'°"' """"^ APPLICATION NOT CHECKED FOR MINOR ERRORS (If more than 20 f 

^?hi*^"^ the lengthy specification in this applicaUon. it has not been checked to the ex! 
iSfJL «fw '""i.*'''® Applicant's cooperation Is therefore requested 

errors of v(hicfi he may become aware in the specification or drawings. 

2. RESIDENCE OMITTED (MPEP 605.02 and 603.03) 

Kl'S2''iJ®^*5"^.''H5^ ^^}^^ P^Pefs^ The d^y and state of his post-of 
to be the and stale of his residence. If the above Is Incorrect; applicant should suhmi 
residence no later than at fiie time of payment of 6ie Issue fee. ^ ^ 

3: PRIORITYPAPERS. ACKNOWLEDGMENT (frfPEP 201.14«^^ 

lil^ipt is acknowledged of papers submitted und^ 35 U.S.C. 119. whfpfi p4)ers have been 

PRIORITY PAPERS. ACKNOWLEDGMENT. PAPERS IN PARENT APPLICAf ION (MPE^ 201.14(b): 

ffi*^i?c i?^,?-''"^.**^' ^ased on papers filed In parent application Serial Ho. 
under 35 U.S.C. 119, IS acknowledged, ... 

5. PRIORITY. CUIM FOR BUT HO PAPERS FILED (MPEP 20L14(C)) 
LJ Acknowledgmeal Is nade orapplicanfs dain for priori^ based on an applicaUon filed in 

?e qulredty35U.s.c. l'l" "^^^ ^^^'^ 

6. PRIORITY PAPERS. MORE THAN ONE YEAR SINCE FILING IN FORCISh COUNTRY (MPEP 20L 

^^^^i^n^^l^t^''^^'^''''— _.ofie6tifiedcopyofthe _ 

:applicatwo referred to In-the^ • •■Ni »^atm fnr nnnrity can 

lion, since the United Stales application was filed more ihan,t*?elve months thereafter. : 

^ PRIORITY. REFERENCE IN OATO OR OECLARATION OMITTED (MPEP ^a^^^^^^ 

LjReccipt is acknowledged of papers filed , based on an application fit 

-jnTTih;^ = •■ i- Applicant has not cooplied "with the 

■■ • <foes not ad<nowlcdge the filing of any forelgr 

J: IS required. 



• tNSERT EITHER " ECLARATION" OR "OATH" WHICHEVER IS APPLICABLE. 




CLCAK - , 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ^ 

In re the Application of: Jung Chuan CHOU et al. ^^^inA^^^^*^ 
Serial No.: 09/533,591./ Group Art^Gnit: 2815 

■'oV Inarch 23, 2000 Exanniner: Not yet assigned 

WO3-GATE ISFET DEVICES AND METHOD OF MAKING THE SAME 
CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 
Patents and Trdemarks 

Washington, D. C. 20231 Date: June 7, 2000 

Sir: 

The benefit of the filing date of the following prior foreign application is hereby requested 
for the above-identified application, and the priority provided in 35 U.S.C. 119 is hereby claimed: 

Taiwanese Application No. 88109799 filed on June 11, 1999. 

In support of this claim, the requisite certified copy of said original foreign application is filed 
herewith. 

It is requested that the file of this application be marked to indicate that the applicants have 
complied with the requirements of 35 U.S.C. 1 1 9 and that the Patent and Trademark Office kindly 
acknowledge receipt of said document. 

In the event there are any fees due in connection with the filing of this paper, please charge 
Deposit Account No. 50-1299 . 

Respectfully submitted, 
INTELLECTUAL PROPERTY SOLUTIONS, P.LL.C. 



Raymond J. Ho 
Attorney for Applicants 

Reg. No. 41 ,838 RECEIVED 

Atty. Docket No.: H000010 

1300 Pennsylvania Ave., N.W. JUN U V 2000 

Suite 700 

Washington, D.C. 20004 TECHNOLOGY CENTER 2800 

Tel: (202) 204-3080 
Fax: (202) 204-3082 
RJH/km 



F:\Home\000010\Priority PTO.wpd 







t # a mm^ ^mm&M 

INTELLECTUAL PROPERTY OFFICE 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 



This is to certify that annexed is a true copy from the records of this 
Bureau of the application as originally filed which is identified hereunder 
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Application Date 



Applicant(s) 



S, it 1999 ^ 06 ^ 11 a 



t tt # : 088109799 

Application No. 



RECEDED 

JUN t) 9 2Uiiu 

rECHNOLOGY CENTER 2800 



Director General 





Issue Date 

Serial No. 08911005269 



18 a 




4. 

















( t^) 






ii >g 


1 . Jung Chuan Chou 

2. Jung Lung Chiang 






1. ti^R,@ 2. t^^m 






1. #*^#45^1?A#tSS-^a:123SI 

2. ^>fb#, I tlj 1 1 ^ 




(tX) 






it ;g 


1. National Yunlin University of Science and Technology 






1. tHR-g 




13E. /^nT 


1. *=H^.#45^l5"A#^s«-^-S:123!fe 




(t^) 


i.mx-i^ 




ii ;g 


1. 




^ 1 I 



m i^j^ M mmm.>i: Mi^ M ^ $L^tm f4 m 
^ 5^ ^ -f- ^ it # ' itb # a ^ a ^ ^ ^ m u ^ ^ 
m m ^ ^ m 7t^^ » ^ »^ m ^ ^ ^ m / ^ % ^ m 

m m m ' J- 7jc t # ^ ^ 60 ^ >:i'J ^ ^ >^ ♦ ^'j ^ ^ 

m }^ ^ ^ ^ -^i ^ ^ & ' ^ph=i ^ph=5 
^ * le. SI ' 4¥ ^ %^tm ^ ^ m m ^ 1^ m 7t # ' 

^ ^ m & ^ ^ >^50~58inV/pH ♦ 3- ^ m 'f± >^ -fi ° S itb ' ^ 

Jt ^ :t ^ >m ^ ^ a ' a 4t M ^ 4t ^i: M <t 60 # ^ =- a 

^ ^ ^ ^ ^ € a^a ^ ♦ ^ }^ ^ ^ '^i ^ ' * ^ >^ ^ 60 

^ e '1-4 ^ ;!i ^ 'l± " 




2 I 



^31 



s.^^mn.m (1) 

m % ^ m - ^ ^ ^ ^ m $t ^ ( I on 

Sensitive Field Effect Transistor, ISFET) • m A 
^ m ^ - n^'] M ^ Sputtering) ' ^ m ^¥ 

^ ^ ^(Amorphous WO3, a-WOg) r# M ^ ^ ^ m ^ 

t B^a It ' m ^ y'^^M- ^ ^ ^ >H " 

^ ^ ^ m i# t B^a ^ ^ ^ ^ *P. Bergveld ^1 970 ^ 
^ dl ' itb it # >t« ffi € ^ ^ ^ € ^ * ^ ^ ^ ' 

' - # ^ ^ it # € ^ ^ 6fj ^ ^ ^ >:PjJ 7C 

# <• P. Bergveld 

^ € B^B It (Me ta 1 Oxide Semiconductor Field Effect 
Transistor. MOSFET) t ' iSi ^ ^iQsite) ^ ^ ^ M, ^ ^ 

# ' 7t % ^ ^ m ^ % ^ ^ ' ^ 3. ijv ^ % 
^ » ^ .'^ 6fj ^ ^ I'J # ♦ it ^ 4 «'J ' ^ 4^ € 

' m ^ m % m ^ ^ ^ ^ ^ ^ ^ ' 

itb ^ ^ -it 6ij # ^ ^ ^ j^^'J ^# ^ € B^B ^ " 

^ ^ i# 5t € B^a ^ ^ 4- ' ^W\^\Mt^M^%m 

^ 6*; ' -ft ^ ^ ^'P^'J ffl ^ ^ >"F.'J M ° ^ % ^ ' # i-xS i O2 Jl ^ 

^ * ^ r-fl ^ ^ m Bf » it # t ^ >^ H ^ 'f^ # ^ ^ » 

-fa ^ ' # J'XSi3N4 > AI2O3 - TagOg > SnOz ^a-WOa # ^SiOg ^ 
^ >I'J M 6fj -ft ^ ^ t ' ^Si3N4/Si02 -AlgOg/SiOg ^Ta205/Si02 
> SnOg/SiOg a .S^a-WOg/S i O2 ^ ^"f M ^ ^ ^ ^ ^ m ^ ^ 
ll(pH-ISFET) ^ ^ >^jj m # t ♦ ^ '14 >i: ;ir^ aSi02 -ft ^ # 




^ 4 I 



i > ^mi^m (2) 

t 60 -f- ^ ^ ^I'i M 7t # » ifij ^ ^ ^ m ^ m % $k ^ 

(H+-ISFET) it a t ^ ' ^ ^ m ^ ^ m msio^ ^si,n, ±. 
^ i^-ji^ m ^ ^ m m j^j^ ^ ^ ^ * ^ ^ -f- " 

% i^^h ' m m ^ i ^ m m ^ M ^ n ^ m 

^ m € B^a It ^ J-X it 3 0 ^ J-X _L ' TfQ it # ^ ^ - # ^ 

^ ^ >5- ® ^ # # A it >^ o ^ -f- ^ J# ^ ^ a^a 

^ ^ ^J. + ^ fal 51 ^ >t >e >i * ' lib 0 * * # T ^ # 

€ ^ ^ fSJ -S: : 

1 . ^ 'J- -fb a -sf it ^ m 1: >^ 60 ^S'J * ; 

2. ^ ^ la ^ ^^ ; 

3 . ^ {is la ^ -fg. ; 

4. yt> of 

6. :^ m IIMOSFET ^ W ^ ' J-x >a 

7. ^ >!i ^ ^ ^ # ^ m " 

jlb Pal ^ >^ ^ A lit T ^ T ?'J ^ .IS : 

1 . ^ m ^ ^ ^ ' ^ ^ J-X >fb IL 4a >^t: ^ >fc ( Ch em i c a 1 
Vapor Deposition, CVD) - ^ ft -fb ^i: ( Ther ma 1 
Oxidation) - ^ ^ il^ ^ ^i: ( E - gun Evaporation) - ^ 

^ ^ M Sputter ing) ^ li ^ m ; 




^ 5 S 



i ' ^mw.m (3) 

2 . 7t ^ $~ ^ % % 

3. S 1^ _L ^ tt : <?-J:J(oSite binding model ; 

m ^KEpoxy ) ; 

5 . 7t ^ i: m % n- ^ ^ ^ i^X 

6 . m ^ ^ m ^ % ^ 7t ^ % ° 

^ m ^ ^ m i# ^ t e ^ -f- ^'j M>j T ^ i4 : 

(1) . ^ # ^f'J ^ ^4, 358, 274 '"Method and Device For 

Compensating Temperature-Dependent 
Characteristics Change In Ion-Sensitive FET 
Transducer" ' # ^'J >^ ^ a : May. 24, 1 98 3 <> itb # 

n-if ia. ' Jit it $'j ^ -It ^ a " 

(2) . ^ S ^ ^'J ^ 1^4, 609, 932 '"Nonplanar 

Ion-Sensitive Field-Effect Transistor 

Devices" > # ^fj ^ 0 : Sep. 2. 1 9 8 6 ° ifc ^ ^'J # 

m ^ m m ^ ^ ^ m ♦ ffij'X^^iL^^i;^^^^ 

^ ^-FJJ ^ ^ € B^a It 70 # ° 

(3) . g ^ # !!fe4, 657, 658 '"Semiconductor 

Devices" ' ^ ^^i- ^ B $^ : Apr. 14, 1 987 ° itb ^ 
^'J « - ^ ^ a ^ J# ^ € a^a ^(MOSFET) >a - #1 ^ 

^PJJ # ^ ^ B^a ft 7t # .^J. ^ J: m ^ % M. ° 

(4) . ® ^ #'J # ^4, 81 2, 220 '"Enzyme Sensor For 

Determining A Concentration Of Glutamate" ' ^- 




% 6 1 



i ^ ^^Bt^m (4) 

^'J ^ 0 #J : Mar. 14, 1 987 <> ifcb ^ m # « ^ ^ 3l! 

m ^ -M^] ^ % ^ ^ ^ m ^^r^^^m^nt^t ° 

(5) . ^ ® # ^'J ^ ^4, 839, 000 '"Buffer Compensation 

In Enzyme-Modified Ion Sensitive Devices" » 
^'J <^ ^ B m ' Jun, 1 3, 1 989 ° itb #'J # ^'J ffl S# ^ ^ 
^ ^ ^:8'J i# Si t B^a ^ ' ffi J-^i ^ f -J -Jt ^^ t 6^; ^ ^ fal 

^ ° 

(6) . ^^#^'1^^5,31 9,226 '"Method of Fabricating 

an Ion Sensitive Field Effect Transistor With 
a TagOg Hydrogen Ion Sensing Membrane" ' ^ ^'l <e> 
^ B m ' Jun. 7, 1 994 " ifcb # ^'J ^'J « 4t M ^ 4^ 

' u ^ ^ i^s. ^ m ^ m ^ ^ m m $t ^ m ^ \^ 

-L ' JiC ^ ^ ^ >fb is/ IL ^i'/ ^ a ^b «^ ^ ^ ^ /"^'J 

^ ^ t B^a ^ 7t # o 

(7) . ^ g 4 ^ij ^ 1^5, 350, 701 '"Process For Producing 

a Surface Gate of an Integrated 
Electro-Chemical Sensor, Consisting of a 
Field-Effect Transistor Sensitive to 
Alkaline-Earth Species and Sensor Obtained" ' 
* ^'J <^ B m ' Sep. 27, 1 994 ■> itb # ^'J #. ^ ^ ^ ^ 
j:1'J ^ St € B^a ^ 7t # ^ f-pl ^ IS Jl ' ^U^t^JSLM^^^ 

^ ^ m m ' jtb /t -f^ T ^ >^ 6^ i ^^(Alkal ine-Earth 
Species) ^ 4 ^ * ^ ^ >'a'J ' ^ A ^ M ^ m ^ 
(Calcium I on ) ^ t ^ ^ j'PjJ ° 




^71 



i ^ ^m^m (5) 

(8) . g| # #'J # 1^5, 387, 328 '"Bio-Sensor Using Ion 

Sensitive Field Effect Transistor with 
Platinum" ' # ^'J ^ii- ^ 0 : F eb. 7, 1 995 ° itb ^ #'J 

m m ^ m m ^ m ^ ^ ' i-x ^ ^ ^ *t >^ 

^ >-g'J ^ :t ^ /-g'J it # ° itb ' y^T^ m ^ ^ ^ h ^ % 

^ ' a it fj m 3^ -fb ^ a &fj ° 

(9) . ^ ^ # ^'J # ^5, 407, 854 '"ESD Protection of 

ISFET Sensors" ' ^ <i> ^ B m ^ Apr. 1 8, 1 9 95 ° 
itb # M rfi - # F;?r jL ^ ^ ^ € B^a It 7t # ^ ^ t: 

-7- it # ^ ^ ° 

^ m m ^ u " ^'J ^ ^h ^(a-wOg) -ft ^ ^ ^ ^ 

m^%ik^^mmut^^t^^'^^ ' lib s ^ =- a 

'fb ^ # >i - ^n- ^ ^ '^r ifh . J. ^ # X 6*1 =^ fal 

I^^:(Eg = 2. 1-3. 8eV) ' a A ift 6<j ^ 1: ^( e =2 60 £ J • JS] 

X S ^ * :t ial ft. ^b ^ Redox Reaction) - %^ 

^(Electrochromic) .S. ^ ^ ^(Photochromic) # # 'I± ' S 
.Tq ^ f'J >i II ^ o ifcb ^'h ' * ^ a ^b ^ fi| m € Hi- ^ 
(Resistivity) ^ >fb |& ® # A( >^10-'~10»i Q • cm) ' a 
i^n :Rr W ^ ^ ^'H'J TC # ;^ ' a ^ m ^ 5- a It ^ /"g'j ^ 

_L ' J5; -f^ >1'J H ^ t ^ ft, ^b ^(COg) - ^ ft >fb ILCNOg) - 

^b iiCHgS) " 

m ^^#=-ft^b^?#M6^^^#T?'J#: « >r ^ : 
1; ^ ^ M ^ ( E 1 ectron-beam evaporation) - % y^i. A 




^ 8 K 



i > ^mw.m (6) 

j-^u 3^ 4t >4r(DC or AC sputtering) ^ ^ 3^ ^ ^i: ( Therma 1 
evaporation) - ^^?4M>ir(Vacuum evaporation) 
^4a>5t.^^i:(Cheinical vapor deposition, CVD)# = ffib 

^ ' A ^ B^a ^(Amorphous) > ^ 

(Polycrystal 1 ine) ^ a^a fl^CCrystal 1 i ne) ^ » ^ 

6<j ^j. ^ # ' it t 1^ * € P-S- ^ - € ^ ^ # 'l± .1. .1. ^ 

^ ^ ^ i& m m. ^ ^ m m M ^ ^ ' ^^-J :«to ' ^ ^ ^ ^^>k 

ji 14 5fl ^ ^ ^ ^ >:^>'J ^ ^ a^a ^ ffi ^ # ^'J 

^ * ' ifhtm^'fSLm^^mm^^ntLi^ ■ ^ 

H -fb ^ ft >fb #s > A ft ^b # # # ' ^ ji # ^ 

>5- fir §^ ^ # «P # 6<j ' ^ m ^ ^ ^ ^ ^ ^ ^ ^ ^ ' 

^ *o I^L W i-X ^ ft ^b -ft -f- ^ f4[^ff\^^^^^^ m ^ 

a^a ^ il ^ " 

m ^ ' ' ^ ^ ^ ^ — ^ i^J^ B ^ 

^ 7jc t * ^ ^ J% ^ >"8>] g ^ >^ ' ^ ^^^■\^^^}^ 

t ' ^ ^ ^ >^ le. a ^50~58mV/pH > J. ^ ^ ^ ^K'J ^ '14 
4i # it ^ vii ^ j:- # ^ ^ ^ ° - 



7jC 



ft 





^91 



i > m^^m (7) 

4^ ^ % 
^ ^ m ^ :^ >^ 

>fc ^ ^ # B^a ^ = 

^ m m ' ^ ^? 

^ ^ M ff^ ^ 

^ ^ m ♦ 

^ ^ ' jlb # ^ 

^ a 4^ ^ ^ 
^ 6fj ^ n '14 

m ^ # 

m ^ it ' T X 
m ^ : 



6^ *^ ^ ^ 

>it & IL ^ ^ 

=- ^ ^ M 

♦ J-X 4¥ Ba m ^ 

+4 ^ ^ '^i 7t # 

^ ^ :f 15] pH 

^ >^ ^i^ 

6ij J.X Ji- ft >fb 



^ Ji i€ ^ ^ 
# ^ - ^ >fi ^ 



>1'J J# Si ^ B^B ^ ^Kj ^ ^ ^ S ' 

' a ^ ^ ^ ^ /"FjJ i# 5£t 7t ^i}- 6^) 

ft 'fb ^ m/ — ft 'fb # t -ft 

o ^'J ffi # 9^ ^ dJ >5r >^ ^/f ^ 

>lt # >^JJ 7jc >^ ^g. t 6^ ^ >:8'J ^ ^ >^ 

^ jl'J ♦ .4^ '14 >^ -fi ' ^ t 

^ ^. ^ ^^^^ n m it # # Jt 

-teasel - iNFm^^^is^Jia^ 

%^^\ ' ii se. m w a ^ ' -ft 



^ la ® 5- ^ Ic H 

^2 S # m ^ # ^ ^ ft -fb ^/ ^ ft -fb ^i' ^ ^ E I S ,^ 

^ 3 ffl >F # B^B ^ =- ft 'fb ^/ ^ ft ^b ^ ^ ffl ifE ^ 

^ # € a^a 1^ it # : 

^ 4 SI # iF € >^ € M * ^'J ® ® : 

^ 5 ffl # ^ ^ i# ^ l: It it # € '^^L t: ^ 4 >:a-j 
^'j ® ffl ; 

^ 6 SI #> IS iF # B^B ^ ^ ft -fb ^ / ft ^b E I S ^ >t 
^ € S € M * .4^ : 





^ 10 I 



i - ^mt^m (8) 

^7 m '(k> m ^ ^ m m ^ ^ ^ m m in ^ Tti^ 

^ % % i§L ^ -M. ^ ^ \ J 

^ 8 ffl ^ ^ ft. «^ fvl ^ ^ ^ >K'J it 5^: € B^a It it # 

^ 9 ® # Tf: ^{^ ^ ft, >fb ^ / — ft ^ ^ M ^5 

^ ^^'J i# ^ B^a ^ it # ^ € -^Jil € M # * J 

^ 1 0 S iM iF # B^a ^ ft, ^/ ^ ft. -fb ^ ^ f^l ^ 

^ >>J ^ei t a^a It it # ^ l: M ^ iU 4^ '14 * ; a ^ 

^11 ffl jFJ iF # B% ^ =- ft. ^/ ^ ft. 'fb ^ >t f^l >^ ^ 
^ ^a-J m ^% ^ yt^^ m m ^ - 



^ It. 


8^ 






31 




112 : 


^ M ^ ^ ' 


32 




100 




33 




104 




34 


X 


106 


: TtI ft. -fb ^ ; 


35 


% 


108 


: ¥H a^B =. ft. ^b ^ 


36 




# m 


7ic ; 


37 




114 


: W *f ^ ; 


38 








40 




50 : 




41 




51 : 




42 




52 


: ^ -m it # ; 


43 




53 


: ^ # € ^ 


44 




54 


: # >^ ; 




^ 11 I 



p. I. D. >^ >^ ^ ^'J H : 

^ « ^ ; 

^ Is » 

.'^g. ^ ° 



i ^ ^mt^m (9) 

45 : t ^- € ^- € # ^ >j/f -f^ ; 

46 
55 
56 
57 
58 
59 
102 
103 
110 
<H ' 

ib ^ ^ % m ^ ^ ^ ^ ^ '^i ^ ^ Ba m. m - ^ 

^ -f?'] ^ y^L^. m ♦ :^ -kP T ^ '• 

^^laffl^^ ' ^ ^ ' *h^^ltl^;&100iit^>*>it. ' 
itb -f It ;&100 ^ € '14 ^ ' ^ € P-B- # ^8-12 
Q - cm ' ^ -kp ^Cl, 0. 0) » # ^ ' ^ ^ ^ ^ & 

\QQ M.- ^ ^^^h^S^ ^ ' ^^^ft.^b>tl02 ' jfc^a^b 

^4 ' ^1&'^>fb^l02_L^>J^^^^^f^^^£ ' ^ - ^ 

PJ. ffl # ( ^ 7F ;^ ^ t ) ° ^: ^ a ^ Hi. SI ^ ^ ^ ^ ' I'J 
^^#'*,'fb>tl02 ' a^^^^MRa^l03 ' 'ft^^;C#.^m^ 
^ PpI >^ le. a o 





^ 12 1 



it ' ^mt^^H (10) 

m ^ ^ ^ u ^ ' m it ^ A ^ ff^ ^103 ^ m ^ ^ ^ n ^ M.\oo , 

^ ^ m #(Dos) -ko o 

^ ' n m %\h m ' >^ M PtI ^ 1 0 3 ' '11^ ' )}f 

1&'a^bytl02^^-ifena-St*l^ ' m m ^ ^ A iH 

^ ^ miku " m'^k • ^ ^ it & >^ i o o _l ^ ,^ >t 

10 6 ' tTq i^g. >t 1 0 6 >^ .^^3 >^ 1 0 0 0 ' ^ H t iH -kp ^ ^ % 

-G^ ° 1^ ^4 ' ^ .^g. >t 1 0 6 _L # J-X -fj^ ^ ^ ^ ' fl^ ^ 

^ ^ ' -ir 1^ ^ f^l ^ ffi J-X ^ ^ 1 0 6 ' ifn ^ m 

m $1 m f ^ m ^ ^lOQ ^ ^ ^ m m M ♦ m.^k m. m ^ ^ 
^ m. " 

# ^ ' >ji .^S ,^ ^ 1 0 6 J:, ^f^ ^ 1^ B^a ^ a ^ ^ m 1 0 8 " 
^f^l -ko . ^'J ^ ^ ^ ^ ' ^ >i ^ ^ ^ ^ .^€. >t 1 0 6 Ji ' 

^ P] M ^ ' a ^ Ig. vf 1 0 6 _L ^ ^ B^a ^ ^ ^b ^ 
^^108 ' lib # B^a ^ ^b ^1 ^ M ^ >^ 5- ^i'^ A 000 

' ffij ^ -fb >t 1 0 6 # B^a fl^ -= ^b ^ r# M 1 0 8 m ^ ^ 

B^a fl^ ^ ^ ^b ^ / ^ ft ^b -s^ >t PtI >^ 1 0 9 • m it ^ 4^ ^ ^ 
ft ^b ^ St ^ ^ ^ ^ 5£t € B^a It ° ^ ^ 6^ X. # * ^ it it 

-i:>^^^j5;50/iin ' ii.itX>^^^>^1000/zin ' 7C#6^lX.-fttb^ 
^20 ° 

^4 ' -ko ^Ic m m if^ ' it. ^ ^ >i 1^ ii a ' J-X ^ ^ 

^ -7- ^ € B^B ^ i: ° ^ 4 it m ^ * - ^MOS ^ 




^ 13 K 



(11) 

;t 1 1 0 ' M. ^'i m M ^ 'M m. A ' ^ m ^ ^ \ io ^ 1^ }^ ^ M , 
^^112 ' ^ ' ?^ 1 4^ ^ ^ m mios » # j-x 

t #i ^ 4; m ft, a •> 

^ ^ m m ^ ^ ^ 41f fa ^ % ^ m. ^ m ^ ^ m ^ 

fa ^ ^ ^ ^ :^/3 $t m ^ i^jL T ^ n ^ n •■ 

tt#w^2a ' ^ m yf^ ^ ^ ^ ^ - n £^ m m 

U m 4¥ fa ^ ^ ^^t ^/ ^ $i ^ M ffl ^ # # ^ € il^ ^S-- 

- t|-f|(Electrobath-Insulator-Semiconductor, 

E I s ) # Ki ' ^ mm ^ ' ^ ^ m u ^ ^ m u 

^ 4^ fa ^ ^ ^ 4t ^ *4 m " 

% m 4^ fa ^ $.4t^ m,^ m ^ ^ m fa m. m^i ^ m ' 

Bp ^pH-ISFET 4^ # o ^ ^MOSFET A ^ m ^si M # ' 

^ ^ 4 -It ^ :^MOSFET 6*7 ^ >i W ^ # a^a ^ ^ ft. ^ ^ >:a'J 
M35 - # ?:8'J >^ >j^36 a A # € ^38 m ^ ^ ' ii#*^>i^ 
^31 11 ^33 ^ ^ -t 5^ ' ^ M ^ ^Sl ^ U 

^ a ^ M ^ ^^"ik " itb ' ^ m ^ ^ m mdb m ^ m >^ 

>Jt.3 6 ^ ^ ^ ' S ifcb 1^ T ^ /'a'J mS 5 ^ ' ^ ^ to # M 
'I± 1 ^ it ^ 3 7 & ^ ' -f^-J :ito ^ .J ^ 3t a ^ it 

' ifij # # € ;^38 I'J ^ ^ it # >j5L it. ^ * /-^^ 8^ & ^ - 
-t # ^^pH-ISFET Bf ' ^ m35 M }^ ^ }^ }^ ^ ' ® 
lib ' ^ ^ ^ it # t ' >lf ^b * # € ^ * 6^ §a ^ -fc 




1^ 14 I 



i - ^mi^m (12) 

^ ^ ^ >^ ^ m ^ ^ m msb ° n m ^ ^ ^ , 

m ^ f >J ' #. >i?t # >:pjJ >gL >i5i36 ^ ^ m m3b ^ m ^ ^ ^ ^ ^ ^ 4h 

^ &(j ® € >fiL ' lib ^ ® ^ >fiL ^ ^ # >^ t ^ ^ ^ 

f 'J ffi ' it ffQ 51 ^ ^/ j3L ^ d 3 3 6^ ^ ^ ' lib Bp ^ 
pH-ISFET 7t # 6fj 4^ # ^ ^ ° 

n m. m $^ m ^4. m ' ^ # ^ ^ * ^i-j tl # € s € m 

4L * /I'J ® K ° 4 /-g'J # # * t 5^ 4 6 ^ f-J ' ^ 'J ^ € 

^- f: ^- la # >6t ^ ^45( ^ ^HP 4284A)^# ' ffij ^ * 
6fj r^l ' 7t #42 ^ 1^ ^ € ^43 fS] ;^ ^ * :^ *f41 ^ 

^ # /:i-J ^{c >^ ^^44 t ' ii £ 8t 11 40 t * >1'J ' a ^J/^ ,&3 it. 
ir^- ISFET Tt^^^a^Mm" 

i# St € It 7t # ^ € >7fL f: m * ® s o ^ t ^-a-j t: >7ii 

€ a i§ m t ' # #'J m 'h^ ^ ^ ^ ^ f'J # ^'^^ >i^5 4 6^1 >^ 

>^ ' /S. ^ 1. *P. I. D. iS. >^ ^ #'J ^ (P. I. D. Temperature 
Control ler)56 ^ ^ H 5 7 ^ ^ € 5 8 ^/r .^a ^ ' ^ ^ f -J >5- 
^ ^ ^ m ^ ^ ^ m ^ >^^4 ^ ^51 ' ;^ ^ ;Jr*^ ^ £ 
;!ro ^ ^ 5 7 ^ E 5 9 t » H * 1: ii ^ f 'J ^ ^ 5 9 t iS. 
>^ ' ^ ^ f-J # >1'J ^K- >^ ^^54 iS. >^ ° ^ # >j5t ^ >a T 5: 

' 4 >1'J m m m ^ :^ M2b "C » H a ,^ # 4 >:pjJ #J TbI ^ 

^ # ^55 it # ^ ^ ^/f " 
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i ^ (13) 

^ ^ m / ^ ^ M El s m ' ^'j m € ^ - € ^- 

1: pj. # ^ -d^CLCR Precision Analyzer, ^ !fe 
HP4284A) ' ^M^tS:^>^100Hz ♦ ^;^E;i?^^Igs^'^±^Jc>^ 
t ( pH= 1 , 3 , 5 , 7 ) ' m i m^l i^l ^ % ^ % m ^ ^ ^ m ° 
* SI t °r > t ^- € M(C-V) * ^ ^ ^ # ^ I - ^ 
^ ^ I I # ^ I I I # =- ° A # 1^ ^ 7jc >^pH -a 

^iL^Tfij^^iti^^j-f^^ ' M. ^ ^ ^ S. ^ ^ ^ ^ }^ ^ 

' tf :^ ^ 1^ m ^ ^ ' ffij ^ 
^ ^ H ^ t 6^1 # ^ a ^ >^ >^ 6fj ^ >fb fTij ^ » 

^^h ' >i5Lt^€M*.^t ' ^pH ^ 6ij if ^7 . A ^ 

Carrier) ' 'tpH<i.it^»^l ' ^K>i^>^t*:^?^iL^■^/J^ 
^J'^ ' it ic, ^ m * ® f: >flL T 1^ ' # ft. -fb ;t t iE. 6fj # ^ 
^ m m ^ ^ flj ' S ]tb S ^ ^ it A 6(J € ^ ^ ^ -fi # 

- $^ m ^1 m ' ^ m >^ a ^ ft. ^b «^ ^ ^ ^l«'J # ^ 

^ ^ ^ >1'J ^ $t € ^ # ' ^ ^ *^ ^ >S T ' 

pH = 2, 4, 6, 8, 10 # m 5jc >^ t ^ * >'a'J tfij 4f € € M # 

(Semiconductor Parameter Analyzer, Model HP 
4 1 4 5 B ) <• ^ it m ^ ^ ' 7t -ft 6^ it it 1: >7!l # 1^ ^ # >^ 
^pH ^ ^ ifrj ^ ' ' ^ ^ /"MMt ^ € B^B ^ 70 -fi^ 60 

it it € '^L ^ # >:a-J >^ 6^1 A ^ ^ # ° -Tt) # ^ -1^ ^ 
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U ^ ^ ^ ^ "it ' ^ % yk ^ 4^ ^ '\± ^ ^ ' 3- }^ >^ ^ 

pH <g. ^ A ' m € >75=t ^ ^ t<r 4 '71^ if A ' itb ^ * * ^ 

ill # " 

nm^$^m^sm ' ^ j-x ^ ^ >fb # ^ ^ # # ^ jf 

^ Ff^ ^ >IJ ^ ^ t B^a It 7t # ' ;^ S ^ ^ >S T ' 

pH = 2, 4, 6, 8, 10 # j^jj yi^>$->^^M§:mifr,^^mm^ii^ 

(Semiconductor Parameter Analyzer, Model HP 
4145B) ° * itb ffij ' ^ ^ /"g'J i# Si € B^a ^ 60 ^ ^ t: ^ 

(Threshold Vo 1 1 age ) # 1^ ^ ^Jc >^ >^pH <i. 6<j ^ ffij if A ' 

H ,1b ^ a tf # ^ ^ •;i'J ^ € ^ >it ^ IS] pH <iL t 

^ t M ^ 'fb * » ^ ^ >^'J 7t # 6<j ^ /:m>J ^ ^ >^ 

(Sensitivity, S) - fffi ^ ^ ^ >>J if ^ € b^b ^ 60 ^ S ^ >^ 
^'J ^ a ^ 

5^=21 (mV/pH) 

^ t ' ^ ^ ^a-J j# ^ t B^B ft ^ ^ fSJ PH <t(^Pff) 

* 4 m ^ ^ ' i^x ^ ^ 4t ^ ^ ^ m ^ ^ 1^ -m # 

# ' ^ ^ >"F.'J '14 >^ ;^ ' J- ^ >"^>'J S ^ >^ nh. lit 'fS. ' # ' ^ 
pH = 2~10 60 ic. ® t ' * ^ ^ >"FJJ ^ ^ ^ ^0 4^3 2. 3 mV/pH «> 
^ 9 ffl ^'j ^ ^ # ^ * ^fe ^^-J ' a 4^ ^ ^ M 

^ ^ B^a ^ ^ ^b ^ / ^ ^ ^b ^ ^ >t f^l ^ J?JJ ^ ^ € B^a 
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i^-^a^m^^ (15) 

m. ' ^ ti T ^ ^ m ^ ^ m 7t s. ^ ^ -i^ >^ >^CpK=i , 

3 , 5 , 7 ) t m * ^B'J fln ^f- € ^J^L € # '14 * ,^ ' m -f^ ^ ^ 
^ m ^ ^ ^ ^ 4^ ^ ^ ^(Uodel HP 4145B) » * jtb ffl "^T 
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i ^ ^mtn.^B (16) 

^ -sr . ;^ # ^ ^ ^ 6^) # B% =- ^ ^/ — ^ -fb ^ ^ 

PpI ^ >I'J J# € B^a ^ ' ^pH = 1 ~ 5 # >K'J t 6^ ^ >:a-J S ^ 

^ $i m ^50~58inV/pH ' 3. 7t ^ ^ m & ^ ^ M 41f- ^ ^ 

^ -fb ^ ^ >im >?- >^ it ^ ^ ^ M # # ^ ' 5P ' ^ ^'^^'J S 



$^^t^ ISFET ' ^ pH = l~5 ^J^M^^mJ^ 
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